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ABSTRACT 


Objective: The purpose of the study was to compare salivary pH of herbal, conventional and remineralizing toothpaste at vari¬ 
ous time intervals. 

Materials and Methods: 45 study participants were selected and divided into 3 groups (15 participants in each group). Resting 
salivary samples were collected before brushing, immediately after brushing i.e. at 0 minutes and at intervals of 10, 30 and 60 
minutes respectively, in sterile beakers and evaluated using a digital pH meter. 

Results: The difference in mean salivary pH after brushing was found to be statistically significant for each of herbal, conven¬ 
tional and remineralizing toothpaste at different time intervals. There was a rise in pH seen in all three groups, the least being in 
herbal toothpaste. However, there was no significant difference in intergroup comparison of different toothpaste at various time 
intervals. 

Conclusion: The pH of saliva increases after brushing in each of the commercially available toothpaste. Herbal toothpaste 
presented the least change in salivary pH after brushing. 
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INTRODUCTION 

Despite advancements in oral disease science, dental caries 
continues to be a worldwide health concern affecting humans 
of all ages, covering over 65% of the population around the 
world. 1 It is critical to comprehend the oral environment so 
as to bring down the occurrence of caries in a community. 
Although acid generating bacteria are the etiologic agents, 
dental caries has been thought of as a multifactorial disease 
as it is not only influenced by dietary factors but host factors 
as well. 1 ’ 2 ’ 3 In addition, the role of saliva as a defense system 
against dental caries is well documented. Saliva plays an im¬ 
portant role in optimal oral health and research proposes that 
salivary pH is even more critical to the development and pro¬ 


gression of dental caries than once thought. Low salivary pH 
promotes the growth of aciduric bacteria which then allows 
the acidogenic bacteria to proliferate with the production of 
lactic acid, causing demineralization i.e. initial carious le¬ 
sion. By controlling pH it is possible to alter the plaque bio- 
film, remineralize existing lesions, and perhaps prevent the 
disease altogether. 4 

Due to the widespread and regular use of toothpaste, they 
serve as the most effective tool for oral disease prevention 
and control. A variety of toothpaste is available on the com¬ 
mercial front these days, out of which herbal toothpaste are 
becoming very popular amongst the masses due to their 
composition of natural active ingredients and properties such 
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as antioxidant, antiseptic, antimicrobial, and analgesic. 5 Pre¬ 
ventive remineralizing professional treatments are quite ex¬ 
pensive, thus strategies to remineralize the initial carious le¬ 
sion, as well as prevention of progression of disease, should 
be given significance. 

So the purpose of this study was to evaluate whether herbal, 
conventional and remineralizing toothpaste has an influence 
on salivary pH and their comparison at various time intervals 
after brushing. 

OBJECTIVES 

1. To evaluate the pH of resting saliva before and after 
professional brushing at 0, 10, 30, and 60 minutes, 
with an herbal toothpaste (Dant Kanti, Patanjali). 

2. To evaluate the pH of resting saliva before and after 
professional brushing at 0, 10, 30, and 60 minutes, 
with a conventional toothpaste (Colgate Strong teeth). 

3. To evaluate the pH of resting saliva before and after 
professional brushing at 0, 10, 30, and 60 minutes, 
with a remineralizing toothpaste (Vantej, Dr. Reddys). 

4. To compare the pH of resting saliva before and after 
professional brushing at 0, 10, 30, and 60 minutes, 
with an herbal, conventional and remineralizing tooth¬ 
paste. 

5. To compare the alteration of salivary pH at 0, 10, 30, 
and 60 minutes between that of an herbal, convention¬ 
al and remineralizing toothpaste. 

METHODOLOGY 

Type of study- Clinical study with randomized allocation. 
Sampling technique - convenient sampling. 

Sample selection 

• Ethical clearance was obtained from the institutional 
ethics committee. 

• Patients were screened from the outpatient department 
of Dr. D.Y. Patil Dental College and Hospital, Pimpri, 
Pune. 

• Participants were selected as per the inclusion and ex¬ 
clusion criteria. 

• A detailed case history was taken. 

• Written consent was taken from the participants after 
explaining the procedure to them. 

• A diet counseling of the participants was done. 

Selection Criteria 

Inclusion criteria 

• Patients with carious teeth 3-8. 

• Patients with OHI- index ranging from 1.3-3.0. 



• Gender-both males and females 

• Age group between 20-35 years. 

• Systemically healthy patients. 

• Patients with at least 28 teeth. 

Exclusion criteria 

• Smokers and chronic alcoholics. 

• Patients on any medication within 48 hours. 

• Pregnant and lactating women. 

• Patients undergoing orthodontic treatment. 

Sample Size 

A total of 45 participants were selected and divided into three 
groups on the basis of different toothpaste used: 

Group I Herbal toothpaste (Dant Kanti) N=15 

Group II Conventional toothpaste (Colgate Strong teeth) 
N=15 

Group III Remineralizing toothpaste (Vantej) N=15 

Standardization of the saliva collection tech¬ 
nique 

• The participants did not eat or drink 2 hours before 
saliva sample collection which was done between 9-11 
am. Saliva collected was at least 4 ml. 

• The participants did not perform any physical exercise 
before collection. 

• Resting whole saliva was collected over a period of 5 
minutes. 6 

METHOD 

After collection of resting saliva, the participants under¬ 
went professional brushing for 1-2 minutes per arch using 
a standardized quantity of toothpaste and polishing brush. 
The participants were then asked to rinse mouth with 20 ml 
of water swishing around for 20 seconds. Salivary samples 
were collected before brushing, immediately after brushing 
i.e. at 0 minutes and at intervals of 10, 30 and 60 minutes 
respectively, in the sterile beakers. pH was evaluated using a 
digital pH meter ( PNS digital pH meter). 

The procedure was repeated for each group I, II, III using 
respective toothpaste. 

Salivary pH readings were recorded, tabulated and analyzed 
statistically. 

Statistical analysis 

Repeated Measures ANOVA was used to compare the altera¬ 
tions in the mean salivary pH after brushing in each group. 
Post hoc Bonferroni’s test was used to compare the changes 
in mean salivary pH after brushing at various time intervals. 
One Way ANOVA was used to compare the mean of different 
groups together at various time intervals. 
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RESULTS 0 minutes = 2 

10 minutes = 3 

In the following given tables, the time intervals are denoted as: 30 m i nu tes = 4 

Before brushing (bb) =1 60 minutes = 5 


Table 1: Mean salivary pH at various time intervals using herbal toothpaste 
(Group I) 


Descriptive Statistics 

Mean 

Std. Deviation 

N 

F 

P-value 

bb (1) 

6.9720 

•37274 

15 

7.075 

.008 

0 minutes (2) 

7.1400 

.27857 

!5 



10 minutes (3) 

6.9740 

.27297 

15 



30 minutes (4) 

6.9247 

.18345 

!5 



60 minutes (5) 

6.9247 

•15533 

15 





Figure 1: Mean salivary pH at various time intervals using herbal toothpaste (Group I). 

Table 2: Comparison of mean salivary pH at various time intervals using herbal toothpaste (Group I) 


(I) facton 

(J) facton 

Mean Difference 

(i j) 

P-value 

95% Confidence Interval for Difference 3 
Lower Bound Upper Bound 

1 

2 

-.168* 

.002 

-.278 

-.058 


3 

-.002 

1.000 

-.144 

.140 


4 

.047 

1.000 

-.176 

.271 


5 

.047 

1.000 

-.187 

.282 

2 

1 

.168* 

.002 

.058 

.278 


3 

.166* 

.008 

.036 

.296 


4 

.215* 

.011 

.041 

.390 


5 

.215* 

.014 

.036 

•395 

3 

1 

.002 

1.000 

-.140 

.144 


2 

-.166* 

.008 

-.296 

-.036 


4 

.049 

1.000 

-.059 

•157 


5 

.049 

1.000 

-.081 

.179 

4 

1 

-.047 

1.000 

-.271 

.176 


2 

-.215* 

.011 

-.390 

-.041 


3 

-.049 

1.000 

-•157 

.059 


5 

-8.882E-16 

1.000 

-.040 

.040 

5 

1 

-.047 

1.000 

-.282 

.187 


2 

-.215* 

.014 

-•395 

-.036 


3 

-.049 

1.000 

-.179 

.081 


4 

8.882E-16 

1.000 

-.040 

.040 


























Jindal et.al.: Comparative evaluation of salivary pH using herbal, conventional and remineralizing toothpaste: in vivo study 


Table 3: Mean salivary pH at various time intervals using conventional toothpaste (Group II) 


Descriptive Statistics 



Mean 

Std. Deviation 

P-value 

bb(i) 

6.8527 

.38692 

.008 

0 minutes (2) 

7.1927 

.11919 


10 minutes (3) 

7.0007 

.13910 


30 minutes (4) 

6.9967 

.10722 


60 minutes (5) 

6.9733 

.13048 



Mean 

7.3 1 - 

7.2 -I- _- 

■ Before brushing 

■ Gmin 

■ 10 min 

■ 30 min 

■ 60 min 

Before 0 min 10 min 30 min 60 min 
brushing 


Figure 2 : Mean salivary pH at various time intervals using conventional toothpaste (Group II). 


Table 4: Comparison of mean salivary pH at various time intervals using conventional toothpaste (Group II) 


(I) facton 

(J) facton 

Mean Difference 

(i-j) 

P-value 

95% Confidence Interval for Difference 3 
Lower Bound Upper Bound 

1 

2 

-.340* 

.017 

-.632 

-.048 


3 

-.148 

.822 

-.411 

.115 


4 

-.144 

1.000 

-.484 

.196 


5 

-.121 

1.000 

-.427 

.186 

2 

1 

.340* 

.017 

.048 

.632 


3 

.192* 

.002 

.067 

•317 


4 

.196* 

.000 

.105 

.287 


5 

.219* 

.000 

.120 

.319 

3 

1 

.148 

.822 

-.115 

.411 


2 

-.192* 

.002 

-•317 

-.067 


4 

.004 

1.000 

-•137 

•145 


5 

.027 

1.000 

-.106 

.161 

4 

1 

.144 

1.000 

-.196 

.484 


2 

-.196* 

.000 

-.287 

-.105 


3 

-.004 

1.000 

-.145 

•137 


5 

.023 

1.000 

-.030 

.077 

5 

1 

.121 

1.000 

-.186 

.427 


2 

-.219* 

.000 

-.319 

-.120 


3 

-.027 

1.000 

-.161 

.106 


4 

-.023 

1.000 

-.077 

.030 
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TABLE 5: Mean salivary pH at various time intervals using remineralizing toothpaste (Group III) 


Descriptive Statistics 

Mean 

Std. Deviation 

N 

F 

P-value 

bb(i) 

6.8420 

.22945 

15 

5565 

.014 

0 minutes (2) 

7.1600 

.24663 

15 



10 minutes (3) 

7.0140 

.19257 

!5 



30 minutes (4) 

6.9320 

.22384 

15 



60 minutes (5) 

6.9733 

.22452 

!5 




Mean 

7.2 
7.1 
7 
6.9 
6.8 
6.7 
6.6 


Figure 3: Mean salivary pH at various time intervals using remineralizing toothpaste (Group III). 


Table 6: Comparison of mean salivary pH at various time intervals using remineralizing toothpaste (Group III) 


(I) facton 

(J) facton 

Mean Difference (I-J) 

P-value 

95% Confidence Interval for Difference 3 
Lower Bound Upper Bound 

1 

2 

-.318 

.141 

-.695 

.059 


3 

-.172 

.758 

-.470 

.126 


4 

-.090 

1.000 

-•399 

.219 


5 

-.131 

1.000 

-.438 

•175 

2 

1 

.318 

.141 

-.059 

.695 


3 

.146 

.058 

-.004 

.296 


4 

.228* 

.029 

.017 

•439 


5 

.187 

.060 

-.005 

.378 

3 

1 

.172 

.758 

-.126 

.470 


2 

-.146 

.058 

-.296 

.004 


4 

.082 

.123 

-.013 

.177 


5 

.041 

1.000 

-.037 

.118 

4 

1 

.090 

1.000 

-.219 

•399 


2 

-.228* 

.029 

-•439 

-.017 


3 

-.082 

.123 

-.177 

.013 


5 

-.041 

.879 

-.116 

.034 

5 

1 

.131 

1.000 

-•175 

•438 


2 

-.187 

.060 

-.378 

.005 


3 

-.041 

1.000 

-.118 

.037 


4 

.041 

.879 

-.034 

.116 
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Table 7: Mean values of salivary pH at various time intervals using herbal, conventional and remineralizing 
toothpaste (Group I, II, III) 




N 

Mean 

Std. Deviation 

95% Confidence Interval 
for Mean 

F 

P-value 






Lower 

Bound 

Upper 

Bound 



Bb 

GrI 

15 

6.9720 

•37274 

6.7656 

7.1784 

.687 

.509 


Gr II 

15 

6.8527 

.38692 

6.6384 

7.0669 




Gr III 

15 

6.8420 

.22945 

6.7149 

6.9691 




Total 

45 

6.8889 

.33488 

6.7883 

6.9895 



ominutes 

GrI 

15 

7.1400 

.27857 

6.9857 

7-2943 

.208 

.813 


Gr II 

15 

7.1927 

.11919 

7.1267 

7.2587 




Gr III 

15 

7.1600 

.24663 

7.0234 

7.2966 




Total 

45 

7.1642 

.22147 

7.0977 

7.2308 



lominutes 

GrI 

15 

6.9740 

.27297 

6.8228 

7.1252 

•143 

.868 


Gr II 

15 

7.0007 

.13910 

6.9236 

7.0777 




Gr III 

15 

7.0140 

.19257 

6.9074 

7.1206 




Total 

45 

6.9962 

.20481 

6.9347 

7.0578 



3ominutes 

GrI 

15 

6.9247 

.18345 

6.8231 

7.0263 

.742 

.482 


Gr II 

!5 

6.9967 

.10722 

6-9373 

7.0560 




Gr III 

15 

6.9320 

.22384 

6.8080 

7.0560 




Total 

45 

6.9511 

.17714 

6.8979 

7.0043 



6ominutes 

GrI 

15 

6.9247 

•15533 

6.8386 

7.0107 

.388 

.681 


Gr II 

!5 

6-9733 

.13048 

6.9OII 

7.0456 




Gr III 

15 

6-9733 

.22452 

6.849O 

7.0977 




Total 

45 

6.9571 

.17225 

6.9054 

7.0089 




Before brushing Mean 


8 

7 

6 

5 

4 

3 

2 


1 1 1 


1 Herbal 
1 Conventional 
1 Remineralising 


Herbal 


Conventional Remineralising 


Figure 4: Mean values of salivary pH before brushing using 
herbal, conventional and remineralizing toothpaste (Group I, 
II, III). 



Figure 5: Mean values of salivary pH at 0 minutes using herb¬ 
al, conventional and remineralizing toothpaste (Group I, II, III). 
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10 minutes 


E m Herbal 

■ Conventional 
■ Remineralising 

Herbal Conventional Remineralising 


Figure 6: Mean values of salivary pH at 10 minutes using 
herbal, conventional and remineralizing toothpaste (Group I, 
II, III). 


30 minutes 


Herbal Conventional Remineralising 


Figure 7: Mean values of salivary pH at 30 minutes using 
herbal, conventional and remineralizing toothpaste (Group I, 
II, III). 


60 minutes 


Herbal Conventional Remineralising 


Figure 8: Mean values of salivary pH at 60 minutes using 
herbal, conventional and remineralizing toothpaste (Group I, 
II, III). 

The data was found to be normally distributed and compari¬ 
sons were analyzed by Repeated Measures ANOVA. Intra¬ 
group comparisons made between table 1 , table 3 and table 
5 , showed a statistically significant difference in the mean 
salivary pH (P-value < 0 . 05 ) at various time intervals. 

Similarly, Intragroup comparisons made by using Post hoc 
Bonferroni’s test, in table 2 , table 4 and table 6, showed a 
statistically significant difference in the mean salivary pH 
(P-value < 0 . 05 ) at various time intervals. 


However, One-way ANOVA in table 7 , showed a non-sig¬ 
nificant difference in the mean salivary pH (P-value < 0 . 05 ), 
when an intergroup comparison was made between the 
means of herbal, conventional and remineralizing toothpaste 
at various intervals of time. 


DISCUSSION 

The salivary pH is an important biomarker for dental caries. 7 
Each of this toothpaste whether herbal, conventional or rem¬ 
ineralizing vary in their chemical composition and ingredi¬ 
ents which may have a different influence on the salivary pH. 

A significant salivary parameter affecting the carious process 
is the salivary pH. The flow rate of saliva increases the pH of 
the oral cavity. Demineralization and remineralization pro¬ 
cesses of the teeth, occurring in the oral cavity are dependent 
on the pH of the saliva. 7 Salivary pH depends on bicarbonate 
content, the more basic is the pH of the saliva more is the 
remineralization of tooth surface by the precipitation of bi¬ 
carbonate ions. 

The present study was conducted to evaluate the effect of 
herbal, conventional, and remineralizing toothpaste on the 
salivary pH of the study participants at various time inter¬ 
vals i.e. before brushing, at 0 , 10 , 30 , and 60 minutes re¬ 
spectively after brushing. The present study found that there 
was a significant increase in mean salivary pH after brushing 
with various toothpaste (P-value < 0 . 05 ). Similar results were 
obtained in a study by Chand S et al 7 , Surdacka A et al 8 and 
H.J. Florestano et al. 9 However, there was no significant dif¬ 
ference in intergroup comparison of different toothpaste at 
various time intervals. 

In Herbal toothpaste (Group I) it was observed that at 0 min¬ 
utes interval, pH rises after brushing, at 10 minutes interval 
the pH dropped to the same level as that of before brushing. 
At 30 minutes interval, there was a further drop in pH, which 
remained to be constant at 60 minutes interval also. 

In Conventional toothpaste (Group II), it was observed that 
at 0 minutes interval pH rises after brushing, at 10 minutes 
interval there was a drop in pH which remained constant at 
30 minutes interval also. Whereas at 60 minutes interval a 
slight drop in pH was observed. On comparison pH at 60 
minutes interval was higher than the pH before brushing. 

In Remineralizing toothpaste (Group III) it was observed 
that at 0 minutes interval pH rises after brushing, at 10 min¬ 
utes interval there was a drop in pH. A further drop in pH 
was observed at 30 minutes interval. Whereas at 60 minutes 
interval there was again a rise in pH level which was not seen 
in group I and group II. The larger sample size is advocated 
to confirm the results. 


I 


I 


l Herbal 
I Conventional 
i Remineralising 


■ Herbal 

■ Conventional 

■ Remineralising 
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CONCLUSION 

Under the limitations of this study, the following conclusions 
can be drawn. 

1 . It can be concluded that the pH of saliva increases af¬ 
ter brushing in each commercially available toothpaste 
group. 

2 . Herbal toothpaste have no added advantage over the 
conventional toothpaste with respect to increasing pH 

3 . Remineralizing toothpaste has greater influence with 
an increase in the salivary pH for a longer time as 
compared to herbal and conventional toothpaste. 
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